MiRNA-424 protects against permanent focal cerebral ischemia injury in mice involving suppressing microglia activation.
We observed that microRNA-424 (miR-424) significantly decreased in an miRNA profile of circulating lymphocytes of patients with ischemic stroke. The present study focused on the potential and mechanism of miR-424 in protecting ischemic brain injury in mice. Cerebral ischemia was induced by middle cerebral artery occlusion in C57/BL6 mice. Cerebral infarction volume, neuronal apoptosis, and microglia activation were determined by 2,3,5-triphenyltetrazolium chloride staining, immunofluorescence, and Western blot. BV2 microglial cell activity, cell cycle, mRNA, and protein levels of miR-424 targets were accessed by enzyme-linked immunosorbent assay, flow cytometry, real-time polymerase chain reaction, and Western blot, respectively. MiR-424 levels were decreased in the plasma of patients with acute ischemic stroke, as well as in mouse plasma and ipsilateral brain tissue at 4, 8, and 24 hours after ischemia, likewise, in the cortex, hippocampus, and basal ganglia, respectively, after 8-hour ischemia. Interestingly, pre- and post-treatment with overexpression of miR-424 both decreased cerebral infarction size and brain edema after middle cerebral artery occlusion. Meanwhile, lentiviral overexpression of miR-424 inhibited neuronal apoptosis and microglia activation, including suppressing ionized calcium binding adaptor molecule-1 immunoreactivity and protein level, and reduced tumor necrosis factor-α production. In vitro study demonstrated that miR-424 mimics caused G1 phase cell-cycle arrest, inhibited BV2 microglia activity, and reduced the mRNA and protein levels of CDC25A, cyclin D1, and CDK6 in BV2 microglial cells, which were upregulated in brain of middle cerebral artery occlusion mice. MiR-424 overexpression lessened the ischemic brain injury through suppressing microglia activation by translational depression of key activators of G1/S transition, suggesting a novel miR-based intervention strategy for stroke.